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Considerations like these must in the end 
determine the range and avenues of com- 
merce, perhaps the fate of continents. We 
must develop and guide Nature's latent 
energies ; we must utilize her inmost work- 
shops ; we must call into commercial exist- 
ence Central Africa and Brazil to redress 
the balance of Odessa and Chicago. 

"William Crookes. 
( To he concluded. ) 



VARIATIONS IN THE RA TE OF AGRICULTURAL 
PRODUCTION AND ONE OF THEIR CAUSES* 

The twenty years ending with 1897 wit- 
nessed the harvesting in the United States 
of crops of corn, oats and rye, the yield per 
acre of which was from 50 to 60 per cent 
greater than the corresponding yield in cer- 
tain other years of the same period ; of 
crops of potatoes in which it was from 80 
to 87 per cent greater than in other years 
of the period under consideration, and of 
crops of buckwheat in which it was from 80 
to 130 per cent greater than in the case of 
certain other crops of buckwheat grown 
within this same period of twenty years. 
On the other hand, the highest annual 
yields per acre of wheat, cotton, hay, barley 
and tobacco were only 50, 39, 39, 36 and 23 
per cent, respectively, higher than the low- 
est. This remarkable non-uniformity of 
fluctuation has suggested to the author of 
this paper the operation of some law not 
hitherto generally recognized, and the ex- 
amination of the statistics of a large num- 
ber of crops for each separate state during 
a period of twenty years shows that, en- 
tirely . independently of whether the aver- 
age yield per acre be high or low, the 
nearer the approach to the region to which 
a product is indigenous the more uniform 
will be the rate of production from year to 
year, and the further the departure from 

* Abstract of paper read before Section I — Social 
and Economic Science — of the American Association 
for the Advancement of Science, August, 1898.' 



such region the greater the liability to 
fluctuation. 

JFor the purpose of this abstract, four 
products only need be considered: oats, 
barley, cotton and corn. The period cov- 
ered is twenty years, 1878-97, and the com- 
parison is based in each case — not upon the 
two extreme deviations, but on the means 
of the three highest and the three lowest 
yields per acre in the twenty-year period, 
the figures given representing the per cent 
of, the deviation of these means from the 
mean of the entire period. 

In the case of oats in 12 of the most 
northerly states of the Union (the Transi- 
tion zone * of the Merriam Life Zone Map) 
the deviation from the twenty-year average 
was only 34.23 per cent, only 2 states ex- 
ceeding 40 per cent; in the Upper Austral 
(from New Jersey, Delaware and Maryland 
to Kansas and Nebraska) the deviation 
was 53.95 per cent, only one state having 
less than 40 per cent, and in the Lower 
Austral (from Virginia, the Carolinas and 
Georgia to Texas and Arkansas) it was 
62.78 per cent, no state falling below 50 
per cent. In the case of barley the devia- 
tion in the Transition zone was 37.7 per 
cent, in the Upper Austral 59.5 per cent, 
and in the Lower Austral 69.9 per cent. 

On the other hand, in the case of corn 
and cotton it is with the extension of their 
cultivation northward that the range of 
fluctuation in the average rate of produc- 
tion is found to increase. In the case of 
cotton this variation was 25.1 per cent of 
the average yield per acre in Alabama, 26.3 
per cent in Georgia, 35 per cent in Missis- 
sippi, 37.9 per cent in South Carolina, 40.4 
per cent in Louisiana, 41.3 per cent in 
North Carolina, 42 per cent in Arkansas, 
53 per cent in Texas,f 54 per cent in Vir- 

*The transcontinental belt in -which Boreal and 
Austral elements overlap. 

t The somewhat wide fluctuation in Texas is due 
to the extension of cotton planting into regions of un- 
certain rainfall. 
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ginia, 55.5 per cent in Florida,* and 75.3 
per cent in Tennessee. 

Corn does not exhibit the same regularity 
of progression, owing (1) to the large acre- 
age in the semi-arid portions of Texas, 
Kansas and Nebraska, where the frequent 
deficiency of moisture is a disturbing ele- 
ment; (2) to the extent to which special 
varieties have been adapted to local condi- 
tions to meet a want that no other crop can 
satisfactorily supply, and (3) to the ex- 
treme care with which this greatly esteemed 
product is cultivated in certain sections 
where its growth is precarious.f Still, the 
variation in the Upper Austral zone, exclud- 
ing Kansas and Nebraska,! is 49.69 per 
cent, against 38.46 per cent in the Lower 
Austral, exclusive of Texas;! an( i ifj for 
the reasons above stated, that of the most 
northerly tier of states, excluding Maine 
and Ehode Island, J is only 44.57 per cent, 
it is a significant fact that there is not a 
state in this belt with as small a variation 
as Alabama or Florida, and that there is 
but one that will compare favorably with 
Georgia, Mississippi, Louisiana or Ten- 
nessee. 

Investigations show that this law of di- 
minishing constancy is entirely independent 
of whether the average yield per acre is 
high or low, and that there is no general 
correspondence between its operation and 
the annual variation in the rainfall. The 
non-uniformity in the fluctuations of various 
products is attributed by the author to the 

*Not altogether reliable, owing to the non-de- 
terminable proportions of the upland and sea-island 
varieties. 

t Although corn is essentially a tropical plant, the 
highest average yields per acre in this country are 
those of the New England States. While the high 
cultivation to which this is due has a steadying effect 
upon the rate of production from year to year, that 
rate of production is by no means so uniform as in 
the States bordering on the Gulf of Mexico, Texas 
excepted. 

t The reasons for these exclusions are fully stated 
in the paper from which this brief abstract is taken. 



different proportions of such products grown 
at a greater or less distance from the natural 
habitat.. 

John Hyde. 
U. S. Department of Agbicultube. 



ON THE REAPPEARANCE OF THE TILE-FISH. 
(L0PH0LATILU8 CHAMJELEONTICEPS.) 

During March and April, 1882, the pres- 
ence on the surface of the ocean of large 
numbers of dead tile-fish gave rise to con- 
siderable discussion in scientific journals, 
and frequent allusions have since been 
made in text-books, and elsewhere, to this 
phenomenon as illustrating the elimination 
of a species in recent times by purely natural 
agents. The reappearance of the fish in 
abundance in its original locality is, there- 
fore, of considerable biological interest. 

The history of the discovery, the ' extinc- 
tion ' and reappearance is as follows : 

In May, 1879, Captain Kirby, of Glouces- 
ter, caught a great number of tile-fish off 
the southern coast of Nantucket, in water 
about 150 fathoms in depth. Specimens' were 
sent to "Washington and the species was 
described by Goode and Bean in the ' Pro- 
ceedings of the U. S. National Museum' 
for that year. In July, Captain Dempsey, 
also of Gloucester, found several specimens 
in practically the same locality. 

In 1880 Professor Baird sent the ' Mary 
Potter ' to search for the fish, but the expe- 
dition, on account of uncommonly severe 
weather, was not successful. The 'Fish 
Hawk,' however, while exploring along the 
continental plateau, caught several speci- 
mens. 

In 1881 the 'Fish Hawk,' continuing 
deep-sea work along the southern shore of 
New England, caught a large number, and 
Professor Baird felt confident that he was 
about to establish a new industry. 

In March and April, 1882, vessels enter- 
ing New York and other Atlantic ports 
reported that they had passed through 



